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Non-Final Rejection 

Election/Restrictions 

1. Applicant's election without traverse of Species III with claims 1-10, 12-29, and 
39 in the reply filed on 10/25/2005 is acknowledged. 

Applicant asserts that claims 1 and 19 are generic. Examiner finds that claim 
19 is not generic. Since claim 19 recites "a thin non-magnetic confining (CC)-layer 
structure configured to separate the free and pinned layers" in lines 5-6; this feature 
does not read on Species II drawn from Fig. 7. 

Claims 9, 10, and 12 recite "an interference spin asymmetry coefficient" and 
"bulk spin asymmetry coefficient. * In Applicant's disclosure these two coefficients are 
only directed to the non-elected species I and II. Therefore, Claims 9, 10, and 12 
should be withdrawn. 

Finally claims 1-8, 13-29, and 39 are under examination. ^ 

Drawings 

2. Figures 1 and 2 should be designated by a legend such as —Prior Art— because 
only that which is old is illustrated. See MPEP § 608.02(g). Corrected drawings in 
compliance with 37 CFR 1.121(d) are required in reply to the Office action to avoid 
abandonment of the application. The replacement sheet(s) should be labeled 
"Replacement Sheet" in the page header (as per 37 CFR 1.84(c)) so as not to obstruct 
any portion of the drawing figures. If the changes are not accepted by the examiner, 
the applicant will be notified and informed of any required corrective action in the next 
Office action. The objection to the drawings will not be held in abeyance. 
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Claim Rejections - 35 USC §112 

The following is a quotation of the first paragraph of 35 U.S.C. 1 12: 

The specification shall contain a written description of the invention, and of the 
manner and process of making and using it, in such full, clear, concise, and exact terms 
as to enable any person skilled in the art to which it pertains, or with which it is most 
nearly connected, to make and use the same and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and 
distinctly claiming the subject matter which the applicant regards as his invention. 

3. Claim 15 is rejected under 35 U.S.C. 112, first paragraph, as failing to comply 
with the written description requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to reasonably convey to one 
skilled in the relevant art that the inventor(s), at the time the application was filed, 
had possession of the claimed invention. 

Claim 15 recites "an exchange length, " which was not described in the 
specification in such a way as to reasonably convey to one skilled in the relevant art 
that the inventor (s), at the time the application was filed, had possession of the 
claimed invention. 

4. Claims 13, 14, 16-20, 23, and 24-29 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim 
the subject matter which applicant regards as the invention. 

The term "the power of 1.5 of the thickness measured in nano-meters* in claims 
13, 14, 19, 20, 23, 24, 28, and 29 is not used in the art. The term is indefinite because 
the specification does not clearly redefine the term. 
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The term "the power of 1.5 of the thickness measured in nano-meters" in claims 
13, 14, 19, 20, 23, 24, 28, and 29 is not used in the art. The meaning of this term is 
not defined. Therefore, it renders indefiniteness. 

Claims 16 and 25 recite: "a pair of CC-layer structures are located on both 
sides across the free layer structure or the pinned layer whose conducting parts are 
located in a cascade manner, and at least the inner edge to edge distance of a 
projection of the conducting parts of the CC-layers forming at least one of the current 
paths through at least one of the free layer structure and the pinned layer onto the 
layer plane is made greater than the thickness of at least one of the free layer 
structure and the pinned layer." As stated in Applicant's Specification p. 18, this 
feature is a feature recited from A. C. Reilly et al, J. Magn. Mater., Vol. 195, L269- 
L274 (!999). Nowhere in this Application indicts that this is a feature of this invention. 

Claims 17, 18, 26, and 27 recite "the length of at least one of the current paths 
through at least one of the free layer structure and the pinned layer structure is 
greater than a half of a spin diffusion length in at least one of the free layer structure 
and the pinned layer structure and is smaller than 3 times as large as a spin diffusion 
length;" and "the length of at least one of the current paths through at least one of the 
free layer structure and the pinned layer structure is greater than the spin diffusion 
length in at least one of the free layer structure and the pinned layer structure and is 
smaller than 2 times as large as the spin diffusion length of the current paths;" 
respectively. However, according to Applicant's disclosure p. 20, line 19 to p. 18, line 
1; these feature were recited from K. Nagasaka et al J. Magn. Soci. Jpn. Vol. 25, 807- 
811 (2001). Nowhere indicts that this is a feature of this invention. 
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Claim Rejections - 35 USC §102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 
122(b), by another filed in the United States before the invention by the applicant for 
patent or (2) a patent granted on an application for patent by another filed in the United 
States before the invention by the applicant for patent, except that an international 
application filed under the treaty defined in section 351(a) shall have the effects for 
purposes of this subsection of an application filed in the United States only if the 
international application designated the United States and was published under Article 
2 1(2) of such treaty in the English language. 

5. Claims 1-5, 8, 13-15, 19-24, 28, 29, and 39 are rejected under 35 U.S.C. 102(e) 
as being anticipated by Carey et al (US 6,686,068). 

Claim 1, Carey shows a CPP spin -valve element (Column 4, lines 65-67)formed 
on an inherent substrate in Fig. 3 including: a free layer structure including at least 
one ferromagnetic layer 308 (Column 6, line 7); a pinned layer structure including at 
least one ferromagnetic layer 304 or 312 (Column 6, lines 9-10), the free layer is 
inherently magnetically softer than the pinned layer; a thin non-magnetic spacer layer 
structure 306 (Column 6, line 11) configured to separate the free layer and the pinned 
layer to prevent a magnetic coupling between the free and pinned layer structures, 
and to allow an electric current to go there through; and wherein at least two current- 
confining (CC) layer structures 306 and 310 including at least two parts having 
significantly different current conductivities are incorporated therein (Column 6, lines 
10-24). 

Claim 2, Carey et al the pinned layer structure comprises a ferromagnetic layer 
312 exchange coupled with an antiferromagnetic layer 314 (Column 6, lines 12-13). 



Application/ Control Number: 10/611,978 Page 6 

Art Unit: 2656 

Claim 3, Carey et al shows in Fig. 5 that the CC-layer structure includes a 
mosaic structure of conducting and insulating parts (Column 6, lines 14-24). 

Claim 4, Carey et al shows that the mosaic structure includes metal and oxide 
(Column 5, lines 17-27). 

Claim 5, Carey et al shows that the metal is selected from the group consisting 
of Ag, Al, Au, Co, Cr, Cu, Fe, Mg, Mn, Nb, Ni, Pd, Pt, Ta, Ti, V, Zr and their alloys and 
the oxide is selected from the group consisting of the oxides of Al, Co, Cr, Cu, Fe, Mg, 
Mn, Nb, Ni, Pd, Si, Ta, Ti, V, and Zr (Column 5, lines 17-27). 

Claim 8, Carey et al shows that one of the CC-layer structures 306 is located in 
the vicinity of the free layer structure 308 and another of the CC-layer structures 310 
is located in the vicinity of the pinned layer structure 312 (Fig. 3). 

Claims 13 and 14, Carey et al shows that the width of the confined current 
paths of the CC-layer structures is about 0.7 times the width of the layer (Since the 
conductor has volume percentage of 50%, column 5, line 22-24), the width is 50nm 
(Column 5, lines 50-54). The confined current paths of the CC-layer structures is 
about TL=35nm. which is 50nm greater than the power of 1.5 of the thickness 
measured in nano-meters of the ferromagnetic layers which include or lie next to the 
Cc-layer structures. 

Claim 15, Carey et al shows that at least one confined-current path is formed 
within every flux path. 

Claim 19, as described above, Carey et al shows a CPP spin-valve element 
formed on a substrate including: a free layer structure including at least one 
ferromagnetic layer; a pinned layer structure including at least one ferromagnetic 
layer, the free layer is magnetically softer than the pinned layer; and a thin non- 
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magnetic current confining CC-layer structure configured to separate the free and 
pinned layers, to prevent a substantial magnetic coupling between the free and pinned 
layer structures, and to allow an electric current to go through the confined current 
paths; wherein the width, of the confined current paths of the CC-layer structure is 
about 35nm. 

Claim 20, as described above, Carey et al shows that the width of the confined 
current paths of the CC-layer structure is about 35 nm. 

Claim 21, as described above, Carey et al shows a CPP spin-valve element 
formed on a substrate including: a free layer structure including at least one 
ferromagnetic layer; a pinned layer structure including at least one ferromagnetic 
layer, the free layer is magnetically softer than the pinned layer; and a thin non- 
magnetic current confining (CC) -layer structure configured to separate the free and 
pinned layers, to prevent a substantial magnetic coupling between the free and pinned 
layer structures, and to allow an electric current to go through the confined current 
paths; wherein another CC-layer structure is incorporated therein. 

Claim 22, as described above, Carey et al shows the another CC-layer structure 
is placed across at least one of the free layer and the pinned layer. 

Claims 23 and 24, as described above, Carey et al shows that the width of the 
confined current paths of the CC-layer structures is about 35 nm. 

Claim 28, as described above, Carey et al shows a CPP spin-valve element 
formed on a substrate including: a free layer structure including at least one 
ferromagnetic layer; and a pinned layer structure including at least one ferromagnetic 
layer, the free layer is magnetically softer than the pinned layer; wherein at least one 
CC-layer structure incorporated therein, which is configured to separate the free and 
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pinned lavers and to allow an electric current to go through the confined current 
paths, the width of at least one of the confined current paths of the at least one CC- 
layer structure is about 35nm. 

Claim 29, Carey et al shows that the width of at least one of the confined 
current paths of the Cc-layer structure is about 35 nm. 

Claim 39, Carey et al shows the CC-layer structures are fabricated. 

A "product by process" claim is directed to the product per se, no matter how 
actually made, see In re Hirao, 190 USPQ 15 at 17 (footnote 3 CCPC, 5/27/76); In re 
Brown, 173 USPQ 685 (CCPA 5/18/72); In re Luck, 177 USPQ 523 (CCPA, 4/26/73); 
In re Fessmann, 180 USPQ 324 (CCPA, 1/10/74); In re Thorpe, 227 USPQ 964 (CAFC, 
1 1/21/85). The patentability of the final product in a "product by process" claim must 
be determined by the product itself and not the actual process and an old or obvious 
product produced by a new method is not patentable as a product, whether claimed in 
"product by process" claims or not. In instant case, "with a lithography technique 
using a focused ion beam or an electrochemical scanning probe" is a process related 
limitation, which gains no weight in determining patentability. 

Claim Rejections - 35 USC §103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or 
described as set forth in section 102 of this title, if the differences between the subject 
matter sought to be patented and the prior art are such that the subject matter as a 
whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 
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6. Claims 6 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Carey et al in view of Moodera et al (US 5,835,314). 

Claims 6 and 7, Carey et al shows that the mosaic structure includes metal and 
high resistive material such as Alumina, does not mention nitride. 

Moodera et al shows that in making magnetic head as high resistive material, 
Alumina and A1N can be used alternatively (Column 3, lines 18-20). One of ordinary 
skill in the art would have been motivated to include A1N as the material for making 
the mosaic structure. 

7. Claims 16-18, and 25-27 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Carey et al in view of AAPA (Applicant Admitted Prior Art). 

Claims 16 and 25; AAPA shows in P. 18 "a pair of CC-layer structures are 
located on both sides across the free layer structure or the pinned layer whose 
conducting parts are located in a cascade manner, and at least the inner edge to edge 
distance of a projection of the conducting parts of the CC-layers forming at least one of 
the current paths through at least one of the free layer structure and the pinned layer 
onto the layer plane is made greater than the thickness of at least one of the free layer 
structure and the pinned layer;" and it would provide high magnetoresistance AR. 

One of ordinary skill in the art would have been motivated to apply this relation 
into Carey et aTs device for obtaining high magnetoresistance AR. 

Claim 17, Carey et al shows in Fig. 3 that a pair of CC-layer structures 306 and 
310 are located on both sides across the free layer structure 308, whose conducting 
parts are located in a cascade manner. 
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Claim 17,18, 26, and 27; AAPA shows in Applicant's Specification p. 17 the 
length of at least one of the current paths through at least one of the free layer 
structure and the pinned layer structure is greater than the spin diffusion length in at 
least one of the free layer structure and the pinned layer structure and is smaller than 
3 /or 2 times as large as the spin diffusion length of the current paths. Since AAPA 
show it is an optimized number, one of ordinary skill in the art would have been 
motivated to apply this relation into Carey et aTs for optimizing the performance of the 
device. 

Conclusion 

8. The prior art made of record in PTO-892 Form and not relied upon is 
considered pertinent to applicant's disclosure. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tianjie Chen whose telephone number is 571-272- 
7570. The examiner can normally be reached on 8:00-4:30, Mon-Fri. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Hoa Nguyen can be reached on 571-272-7579. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR 
only. For more information about the PAIR system, see http://pair-direct.uspto.gov. 
Should you have questions on access to the Private PAIR system, contact the 
Electronic Business Center (EBC) at 866-217-9197 (toll-free). 




